Pancreatic cancer currently has no cure in its advanced stage and often, systemic chemotherapy is used to improve survival and quality of life of patients. Chemotherapy treatments are available with varying degrees of benefits, harms, and uncertainties, and patients need to be aware of these characteristics and make informed choices or decide whether to avoid chemotherapy altogether. Web-based tools may help patients in making this informed choice with the help of their clinicians and relatives. Therefore, the aim of the study is to investigate the potential of a web-based interactive tool to support shared decision-making in the choice of treatment for people with advanced pancreatic cancer. A four-phase mixed methods paradigm has been adopted for the study. Participants will be clinicians (oncologists, clinical nurse specialists), people diagnosed with advanced (inoperable) pancreatic cancer, and relatives who support these patients. The first phase of the study identified 60 relevant citations on advanced pancreatic cancer treatment from four electronic databases from 1997 to 2018.
INTRODUCTION
Pancreatic cancer (PC) is a malignant tumour that accounts for a projected mortality of over 87,000 in the European Union (EU) in 2017 (Malvezzi et al. 2017) . It is currently the fourth leading cause of death from cancer in the EU (Ferlay et al. 2016) . In England, 5-year survival rate is less than 10% (Office for National Statistics 2017). PC be generally classified as resectable, borderline resectable, locally advanced, and metastatic (Vincent et al. 2011) . Treatments include surgery, chemotherapy, radiation therapy, and palliative care (Kamisawa et al. 2016) . Surgery offers curative treatment, but 80% of patients are diagnosed in the advanced stage (that is, locally advanced or metastatic) and are ineligible for curative surgery (Ducreux et al. 2015 , Taieb et al. 2017 . However, systemic chemotherapy is a palliative option for people with advanced pancreatic cancer (APC) (Balaban et al. 2016) . "Best supportive care" (BSC), or "supportive care", is another option which involves symptom management and improving quality of life (Hui et al. 2013 ).
Several chemotherapy treatments are available for APC (Tempero et al. 2017) , and it is helpful for patients and their relatives to be adequately informed of the benefits and harms associated with these treatments. They have the right to make the decision about whether to embark on a chemotherapy regime or to opt for BSC based on their individual preferences. It is also desirable for clinicians to have a means with which to communicate with patients about their illness and how to elicit their preferences on what matters most to them during this difficult period of prognosis. One way to provide this convergence between clinicians and patients is through shared decision-making (SDM), which is "an approach where clinicians and patients make decisions together using the best available evidence" (Elwyn et al. 2010 , Stiggelbout et al. 2012 ).
In July 2016, a prototype web-based tool on advanced cancer treatment options was tested by researchers at Bournemouth University among a small group of oncologists, lead cancer nurses, and service users. It received positive feedback with suggestions for the current research.
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RESEARCH OBJECTIVES (i)
To assess the comparative efficacy, toxicity, and quality-of-life characteristics of chemotherapy treatments for APC as reported in randomized controlled trials (RCTs) through a systematic review and network meta-analysis of these RCTs.
To explore the expectations and preferences of clinicians, people with APC, and their relatives, when making decisions about treatment, through focus groups and semi-structured interviews for clinicians, and people with APC (including their relatives), respectively. (iii)
To identify features necessary for developing a web-based interactive tool to facilitate SDM between clinicians and people with APC about choice of treatment.
To evaluate the effectiveness of the webbased interactive tool in SDM, through a pilot test with clinicians (doctors and specialist nurses), people with APC, and their relatives.
KEY POINTS OF THE LITERATURE REVIEW

Shared decision-making in treatment deliberation
Decision making is an important component of the medical encounter. Different decision models exist: paternalistic, informed, and shared models of decision-making (Charles et al. 1997 , Charles et al. 1999 . However, the shared model of decisionmaking, or SDM, has gained prominence in recent times because it supports the person-centred philosophy in healthcare (Coulter and Collins 2011) .
SDM is encouraged in the United Kingdom (UK), United States (US) and Canada (Elwyn et al. 2010) .
It is rooted in the principles of biomedical ethics (Beauchamp and Childress 2013) . These principles guide how the medical practice relates with patients in healthcare provision. Most patients would want to be more involved in decisions about the treatment they receive (Stacey et al. 2008 ).
Clinical equipoise is the existence of more than one treatment for a health condition having varying degrees of benefit and harm (Freedman 1987) . The concept of clinical equipoise makes SDM possible in medical deliberations (Elwyn et al. 2000 , Elwyn et al. 2009 ). Balaban et al. (2016) alluded to the presence of clinical equipoise in APC treatment. Evidence shows that doctors are not the best judges of patients' preferences (Hofmann et al. 1997) , therefore, there is need for a partnership of more than one proficiency (doctors with medical expertise, and patients with experiential expertise).
Patient decision aids in the medical encounter
Patient decision aids (PtDAs) are standardized, evidence-based tools used to facilitate SDM (O'Connor et al. 2004) . They have the following general functions: explicit statement of the decision to be made, evidence-based information about the condition of interest, and ability to help users clarify their values in reference to the benefits and harms inherent in the available options of treatment (Stacey et al. 2017 ).
PtDAs have been developed for quite a few health conditions, either for screening decisions or treatment choice (Stacey et al. 2017 ).
PtDAs can be used before, during, or after the consultation process (Stacey et al. 2017 ). They could be in the form of pamphlets, video, or they may be internet-based (O'Connor et al. 2004 , Coulter and Collins 2011 , Stiggelbout et al. 2012 ).
Reviews have shown that PtDAs are effective in improving patients' knowledge about their condition, and participation in the medical encounter (Stacey et al. 2017 ).
Web-based patient decision aids
There has been substantial growth in web-based PtDAs in recent times; from four randomized studies identified in 2011 (Stacey et al. 2011 ) to more than twenty in 2017 (Stacey et al. 2017 ).
Some obvious benefits of web-based PtDAs are: easy access via a browser, personalized information display control, and they can be developed to collect and manage user preferences on-the-go.
According to Hoffman et al. (2013) , several theories underpin the delivery of patient decision aids on the internet. These include theories from cognitive psychology, decision psychology, and communication.
Various development frameworks were compared and a new model was proposed for the systematic development of decision aids by Coulter et al. Coulter et al. (2013) . Elwyn et al. developed a process map for development of decision support interventions for patients (2011) . However, these processes are quite involved and complex.
Eleven main issues were identified that should be addressed when presenting data in decision aids End-user evaluation Evidence synthesis (Trevena et al. 2013) . However, there are no generally agreed methods of developing internetbased decision tools in healthcare.
A recent systematic review identified and analysed 58 studies involving computer based decision aids (Syrowatka et al. 2016 ). The following features were common among the decision aids: content control, tailoring, patient narratives, explicit values clarification, feedback, and social support. These features had contrasting impact on the quality of decision-making.
A web-based tool for informed decision-making was developed for people with APC in Canada (Gresham 2013) . However, this tool provided limited options to users and it was designed for patients in the context of informed decision. To the best of our knowledge, no web-based tool exists to facilitate SDM for treatment in APC, for patients, their clinicians and relatives.
This research aims to add to the existing knowledge and leverage the benefits offered by technology in the design and development of a web-based interactive tool to facilitate SDM in choice of treatment for APC. It is hoped that knowledge acquired here will be transferable to the development of similar tools for other cancer types.
PROBLEM STATEMENT
Current state
Deliberations are usually accompanied with (or without) paper decision aids. Several websites are also available with general information for patients. However, information provided is too broad, there are no interactive tools to assess and clarify values, and there are no means of information management by the users or involving their relatives in the decision-making process.
Ideal state
The potential for a more engaging and informative consultation for all parties during the consultation process, thereby facilitating SDM, leading to more effective clinical encounters.
Proposed solution
A web-based interactive tool to support treatment choice of people with APC. This is beyond a website with information on pancreatic cancer. It will include preference-clarifying components to assist users in their decision-making, and invitation of other members of one's family to help with difficult decisions and clarifications. A recent randomized control trial showed that a web-based decision aid performed better than a website in preparing patients for decision about clinical trial participation (Politi et al. 2016 ).
RESEARCH APPROACH AND METHODOLOGY
The research involves the development of a webbased interactive system with multiuser capabilities. It also requires inputs from various disciplines (health science, information technology, and sociology) to meet its design goals.
The mixed methods research paradigm, which will be the overarching design framework, is a research methodology that combines both quantitative and qualitative data in answering research questions. Some of the reasons for choosing this methodology are: the need to explore before administering instruments, the need to involve participants in the study, the need to develop, implement and evaluate (Creswell and Plano Clark 2017) .
Adaptations to the models proposed by Coulter et al. (2013) and Elwyn et al. (2011) will guide the research design. Certain basic similarities can be observed when these two models are compared, namely: scoping or content specification, evidence synthesis, tool development, and testing.
Based on the preceding, four major phases were identified for the implementation of the research objectives. They are (1) evidence synthesis, (2) end-user needs assessment, (3) tool development, and (4) end-user evaluation.
The research design is illustrated in Figure 1 .
Phase 1: Evidence Synthesis
This phase involves a systematic review and network meta-analysis (NMA) of phase 3 randomized controlled trials on APC treatment with chemotherapy as a first-line option. NMA or multiple treatment comparison involves the statistical combination of treatment effects from different studies that have not directly compared treatments of interest in a randomized controlled trial (Lumley 2002, Lu and Ades 2004) . This affords statistical possibility in combining similar trials in a The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) (Moher et al. 2009 )will be used a guideline for the reporting the results of this phase.
The outcome of this phase will be a synthesis of information from studies on efficacy, toxicity and quality of life for different chemotherapy regimens. The data from this phase will provide evidence to inform decision-making for users of the interactive tool.
Eligibility of included studies
Studies to be included in the systematic review will be phase 3 RCTs of advanced pancreatic cancer (locally advanced or metastatic) chemotherapy treatment from 1997 to 2018.
Inclusion criteria: first-line chemotherapy treatment for APC Exclusion criteria: single-arm studies, studies comparing radiotherapy, adjuvant chemotherapy studies.
Phase 2: End-user needs assessment
This phase will explore the experiences and expectations of clinicians, patients, and their relatives about APC treatment and how a webbased tool could help them in this process. Interviews and focus groups doctors, specialist nurses, people with APC and their relatives. There is no agreement in the procedure for carrying out needs assessment for participants in the development of a decision aid (Coulter et al. 2013) . However, the use of focus groups and interviews are widely employed for eliciting user needs in similar studies (Leighl et al. 2008 , Ozanne et al. 2015 .
Thematic content analysis of the data collected will potentially yield some themes that will form the basis for some of the requirements specification for the proposed interactive tool.
Phase 3: Tool development
Information gathered from phase 1 and 2 will be used to design and develop a web-based, interactive tool to facilitate SDM between clinicians and people with APC.
In addition to the outcome of the themes synthesized from phase 2, some of the potential functionalities of the proposed tool will be:
Statistical ranking of treatment options in terms of efficacy, quality of life, or toxicity. These are based on a cursory observation of similar tools.
Human-centred design (Standardization IOF 2010 , Giacomin 2014 ) approach will guide the development of the interactive tool. This approach places more focus on humans as primary users of the system.
Machine learning capability is planned for inclusion in the implementation of the tool by using decision tree algorithms to guide users in preference clarification. This is dependent on access to adequate data both in quality and quantity.
Phase 4: End-user evaluation
Potential users will be invited to evaluate the developed interactive tool in a 2-stage process.
Stage 1: usability
This stage will assess the usability of the interactive tool. Participants will be those involved in the focus groups and interviews in phase 2 of the study. They will provide feedback through a questionnaire and these will be analysed to inform the refinement of the interactive tool. In addition, adaptions of The System Usability Scale(SUS) (Brooke 1996) will be employed in this stage.
Stage 2: SDM evaluation
Following refinement, this stage will assess the effectiveness of the tool among new participants who will be recruited at this stage. Participants (clinicians, patients, relatives) will use the tool in actual medical deliberations and they will be invited to complete questionnaires to assess their perception of the tool's effectiveness in SDM, quality of decision, and usability. Validated instruments like the Decisional conflict scale (DCS) (O'Connor 1995) and SUS will be employed for this evaluation, including web analytic tools.
Participants
Four groups of participants have been identified for this study: patients, their relatives, oncologists, and clinical nurse specialists. They will be recruited
Web-Based Interactive Tool to Support Shared Decision-Making in the Choice of Treatment for Advanced Pancreatic Cancer Ejike T. Ezeh
5 from NHS sites in England and Pancreatic Cancer UK. NHS REC (Research Ethics Committee) approval process has begun and will be completed before data collection. A total of 120 participants will be required for the research study.
INITIAL RESULTS
The research study is currently in Phase 1. From an initial 3703 citations identified in 4 electronic databases (MEDLINE, PubMed, EMBASE, CENTRAL), 60 citations have been screened for eligibility based on the specified criteria.
The systematic review is registered on PROSPERO with record number: CRD42018087281.
MAIN CONTRIBUTIONS BEING PROJECTED
The main contributions projected from the study are listed below:
Updated evidence on assessment of APC treatment through systematic review and NMA of reported RCTs. (ii)
Explorative study of the experiences and expectations of clinicians, patients and their relatives during the selection of appropriate treatments for APC and how these may influence the development and access of information resources for these groups of people. (iii)
Identification of features essential for the development of a web-based interactive tool to support SDM in APC treatment, which can potentially be transferred to other forms of cancer. (iv) Assessment of the effectiveness of SDM using a web-based interactive tool for people with APC.
